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(54) LIQUID CRYSTAL PANEL DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To improve the response speed of a liquid crystal panel and 
quickly follow an image changed abruptly. 

CONSTITUTION: An image memory 1 1 storing one frame of display 
digital image data and a ROM 12 storing the table of the image data 
corresponding to two inputs of the above digital image data and the 
image data read delayingly by one frame from the image memory 1 1 are 
provided on a liquid crystal panel driving device displaying images with an 
accumulatively responding liquid crystal panel, when the image data are 
changed, the optimum image data stored in advance are read out in 
response to the direction and degree of the change to drive the liquid 
crystal panel, and the rising or trailing of the light transmittance is made 
steep within the necessary and sufficient range. 
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Japanese Unexamined Patent Publication 
No. 365094/1992 {Tokukaihei 4-365094) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[0011] 

[EMBODIMENT] 

[Embodiment 1] The following describes Embodiment 
1 of the present invention with reference to drawings. 

[0012] Fig. 1 illustrates an example where 
Embodiment 1 of the present invention is applied to a 
liquid crystal television. The same symbols are given to 
the members identical to those illustrated in Fig. 9, and 
the explanation therefor is omitted. As illustrated in Fig. 1, 
an image memory 11 and an ROM 1.2 are provided on an 
output side of an A/D converter 4. The image memory 11 
is a dual-port memory which is capable of storing image 
data of one frame, and which operates in accordance with 
a memory address and a write-in/ read-out command given 
by a sync control circuit 5. This image memory 11 



Page 2 Tokukaihei 4-365094 

successively stores, for example, image data of 3 bits 
having transmitted from the A/D converter 4, and 
successively outputs the imaged data to an address 
terminal H (High) of the ROM 12 one frame later. Further, 
the image data output from the A/D converter 4 is input 
to an address terminal L (Low) of the ROM 12. This ROM 
12 stores beforehand image data in a form of table, which 
data is optimum for improving response speed of 
transition from one-frame preceding image data to the 
current frame to image data of the current frame, and 
outputs, to a segment drive circuit 6, for example image 
data of 3 bits Dl to D3 corresponding to an address 
selected by the address terminals H and L. Next, the 
following describes the operation of Embodiment 1. 

[0013] Fig. 2 is a table of the image data stored in 
the ROM 12. Here, Low address is image data of 3 bits A2 
to AO directly received from the A/D converter 4, and High 
address is image data of 3bits A5 to A3 which is input one 
frame later via the image memory 11. Amongst image data 
sets of "0" to "7", a set of image data, in the table, 
designated by the addresses is read out, and is output to 
the segment drive circuit 6 as the image data of 3 bits Dl 
to D3. 

[0014] Fig. 3 is a table showing an examples of: 
image data output from the A/D converter 4, which data is 
output at the timing of frame numbers "0" to "9", 
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according to the table of Fig. 2; and image data output, 
corresponding to the image data from the A/D converter 4, 
from the image memory 1 1 to the ROM 12. As shown in 
the table, for example, if the grayscale level of image data 
output from the A/D converter 4 is "0" in the frame "0", 
and is a 4" in the frame "1", grayscale levels of "0 (i.e. 
000)" and "4 (i.e. 100)" are respectively input to the High 
and Low addresses of the ROM 12, at the timing of the 
frame a T". Thus, as indicated in the table of Fig. 12, a 
grayscale level of "6 (110)* is read out as the image data of 
3 bits Dl to D3 from the ROM 12, and is output to the 
segment drive circuit 6. 

[0015] Similarly, in the next frame a 2", grayscale 
levels of "4 (100)" and a 7 (1 1 1)" are respectively input to 
the High and Low addresses of the ROM 12. Therefore, a 
grayscale level of "7 (111)" is read out as the image data of 
3 bits Dl to D3 from the ROM 12, and is output to the 
segment drive circuit 6. 

[0016] The operation is carried on likewise. As a 
result, when the grayscale level of image data from the 
A/D converter 4 is higher than the grayscale level of the 
one-frame preceding image data output from the image 
memory 11, it means that the grayscale level has transited 
to a higher level. In this case image data of a grayscale 
level which is slightly higher than the current grayscale is 
read out from the ROM 12, and is output to the segment 
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drive circuit 6. On the contrary, when the grayscale level 
of image data from the A/D converter 4 is lower than the 
grayscale level of the one-frame preceding image data 
output from the image memory 11, it means that the 
grayscale level has transited to a lower level. In this case 
image data of a grayscale level which is slightly lower than 
the current grayscale is read out from the ROM 12, and is 
output to the segment drive circuit 6. Thus, when the 
grayscale level of image data varies, the liquid crystal 
panel 8 is driven by previously stored image data having 
read out from the ROM 12, in accordance with to which 
level, and by how many levels the grayscale has varied. 
This causes sharp rising and falling in the light 
transmittance of the liquid crystal panel 8: i.e., causes 
acceleration of response speed of the liquid crystal panel 8 
As a result, prompt response to a rapidly changing image 
becomes possible. 
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[Fig. 1] 
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Fig. 3 
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